Soluble epoxide hydrolase disruption as therapeutic target for wound healing.
Cytochrome P450 (CYP)-derived epoxyeicosatrienoic acids (EETs) possess angiogenic effects. However, the effect of CYP-derived EETs and soluble epoxide hydrolase (sEH) deletion on wound healing in vivo has not been rigorously investigated. In this study, we measured the effect of exogenous CYP-derived EETs and targeted disruption of sEH in an in vivo wound model. Standardized full-thickness dermal wounds were created on the dorsum of mouse ears. Wound epithelialization was directly viewed and measured using intravital microscopy and computerized planimetry every second day until healing was complete. Wound sections were analyzed by immunostaining for metalloproteinase (MMP) 2, MMP7, MMP9, tissue inhibitor of metalloproteinases (TIMP) 1, and tumor necrosis factor (TNF) α on days 2, 4, and 12. Treatment with 11,12-EETs, 14,15-EETs, and sEH deletion significantly accelerated wound closure. This effect was attenuated by the EET antagonist 14,15-epoxyeicosa-5(Z)-enoic acid (14,15-EEZE) in sEH(-/-) mice. Neither 11,12- nor 14,15-EETs caused significant alterations in MMP9 expression in wounds. In contrast, MMP2 and MMP7 were significantly upregulated in the EET-treated groups, whereas TIMP1 and TNF-α were downregulated. Collectively, these data demonstrated that potentiation of the CYP epoxy-genase pathway by either exogenous CYP-derived EETs or sEH deletion significantly accelerated wound epithelialization in vivo. This beneficial effect might be due to downregulation of TNF-α production and, to a lesser degree, to the release of MMPs and could be used as a viable angiogenic therapeutic strategy.